Multiple myeloma (MM) is characterized by the neoplastic proliferation of plasma cells. The diagnosis of this disease is often suspected through a constellation of clinical signs and symptoms of hypercalcemia, renal failure, anemia, and M-spike proteins. It is the second most common hematological malignancy after non-Hodgkin lymphomas. However, cutaneous MM is an extremely rare entity, and it is associated with poor prognosis. It presents as diffuse erythematous rash or violaceous nodules on the skin. Most common sites of involvement are chest, lower extremities and back. It can be triggered by a local extension of the tumor which is the most common way, surgical procedures and hematogenous spread. An 82-year-old African American male was diagnosed with MM since 2008. He underwent autologous peripheral stem cell transplantation (ASCT) twice in 2010 and 2014; and he had a history of multiple chemotherapy regimens in the past. He had violaceus chest nodules, and the biopsy confirmed the diagnosis of cutaneous MM in 2013. The patient was treated with pomalidomide, panobinostat and dexamethasone with a complete response (CR) to treatment. One year later, the patient developed new skin nodules. Repeat biopsy confirmed the diagnosis of MM again. Patient was treated with daratumumab and had CR to treatment without any new M-spike. Cutaneous lesion is an exceedingly rare presentation of MM. It either present as reddish rash or violaceous nodules involving chest, lower extremities and back. It has a poor prognosis and can be rapidly fatal. Our case is unique because our patient responded to the newer chemotherapy, and lesions resolved despite poor prognosis of this condition.
Introduction
Plasma cell proliferative disorders include group of terminally differentiated B lymphoid neoplasms characterized by expansion of clonal cells, secreting monoclonal immunoglobulins (Igs) or its fragments in blood or urine [1] . Clinical presentation varies from completely asymptomatic to florid malignancy. Plasma cell proliferative disorders can cause rare and variable dermatologic manifestations. In our case report we focused on a very rare entity, extramedullary plasmacytoma involving skin. Extramedullary plasmacytoma spread through local extension, hematogenous spread and surgical procedures. It usually involves chest, lower extremities and back [2] . Extramedullary plasmacytoma is associated with poor prognosis. Thalidomide efficacy is not well studied due to the rarity of this condition [3] . However, in our patient, it resolved after he received pomalidomide, panobinostat and Decadron on the first time and daratumumab for relapse on the second time.
Case Report
An 82-year-old African American man presented with anemia and thrombocytopenia in 2009. Skeletal survey showed multiple lytic bone lesions in the rib, scapula, and iliac bone. Bone marrow (BM) trephine biopsy showed 98-100% cellularity with markedly increased number of plasma cells, essentially replacing the entire marrow (more than 90% of cellularity). These plasma cells showed cluster of differentiation (CD)138 expression and kappa light chain restriction by immunohistochemistry (IHC). BM flow cytometry demonstrated monoclonal cIgG kappa + , CD38 bright + , CD45plasma cells. Cytogenetic analysis showed a complex abnormal karyotype, including chromosomal rearrangements involving chromosomes 1, 3, 6 and 9, and loss of chromosomes 13 and 15. Fluorescence in situ hybridization (FISH) analysis showed monosomy 13 and loss of chromosome 15. He was diagnosed with IgG kappa myeloma. He underwent five cycles of Revlimid and low-dose dexamethasone, and then underwent one cycle of cyclophosphamide, dexamethasone and etoposide (CDE) debulking chemotherapy. The patient had a clinical and laboratory complete response (CR), so he proceeded with autologous stem cell transplantation (ASCT). In June 2010, he underwent an ASCT and achieved a complete biochemical remission. Skeletal survey showed only degenerative changes. No lytic lesions were identified. BM biopsy showed scattered polyclonal plasma cells based on the kappa and lambda light chain stains. No abnormal plasma cell population was detected by flow cytometry. Cytogenetic analysis showed a normal Relapsing Cutaneous MM J Med Cases. 2019;10(10):305-308 karyotype.
In August 2013, he developed a recurrence of MM. Serum IgG was elevated at 4,643 mg/dL. BM biopsy showed 80-90% plasma cells. Cytogenetic analysis again showed a complex abnormal karyotype, with gain of chromosomes 1 and 3, loss of chromosomes 13, 14, 15, 18, 19, 20 and 22 , and additional material on chromosomes 1p, 3q, 8p, 11p, 12p and 13p, translocations (3;15) and (1;6). He was treated with Revlimid and carfilzomib for seven cycles and switched to bortezomib and dexamethasone for two cycles. Patient achieved CR. He underwent a second stem cell transplant again in 2014, and was noted to be in clinical remission. Skeletal survey showed solitary lucent lesion in the left humerus without any other discrete abnormality. BM biopsy showed no increase in plasma cells (< 5%). No clonal plasma cells were identified by flow cytometry. Cytogenetic analysis showed a normal karyotype. In July 2015, patient presented with a nodular erythematous skin eruption involving face and chest (Fig. 1 ). The biopsy was positive for MM ( Figs. 2, 3 ). Skeletal survey showed multiple lytic lesions in the axial and appendicular skeleton. Serum IgG was again elevated at 2,421 mg/dL. Serum protein electrophoresis showed paraprotein peak. Serum immunofixation electrophoresis showed IgG kappa paraprotein peak. BM biopsy showed 75-80% monoclonal IgG kappa plasma cells. IgG kappa clonal plasma cell population was detected by flow cytometry. Cy-togenetic analysis showed a complex abnormal karyotype including hypodiploidy, trisomy 1q21 and monosomy RB1 (13q14 deletion). He received Revlimid, cyclophosphamide and carfilzomib for seven cycles. Due to intolerance, the patient was switched to pomalidomide, panobinostat, and dexamethasone. Patient achieved a CR to treatment ( Fig. 4 ) after 11 cycles.
In January 2018, patient developed new skin nodules. Repeat biopsy was positive for MM once again. Patient was treated with daratumumab for seven cycles with a CR to treatment with a partial resolution of his lesions and no new Mspike. Serum protein electrophoresis showed a small peak in the gamma region consistent with a paraprotein peak. Serum immunofixation electrophoresis showed a small IgG kappa paraprotein peak. Serum IgG level was normal. Patient was not a candidate for chimeric antigen receptor T cell (CAR-T cell) studies after he had a CR to daratumumab.
Discussion
MM is a malignancy of terminally differentiated plasma cells, and patients typically present with BM infiltration of clonal plasma cells and monoclonal protein in the serum and/or urine [4] . MM is the most frequent hematological cancer in the USA after non-Hodgkin lymphoma [5] . It is responsible for 1% of all neoplastic diseases and 13% of all hematological malignancies [5] . The incidence is 7.1 and 4 cases per 100,000 for men and women, respectively. Mean age at diagnosis is 62 years for men and 61 years for women. It is more common in males than in females, and more common in African American patients than in white patients [5, 6] . In a retrospective analysis of 1,027 patients diagnosed with MM, the signs and symptoms at presentation included anemia (73%), bone pain (58%), elevated creatinine (19%), fatigue (32%), hypercalcemia (13%), and weight loss (24%) [1] . Less common signs and symptoms include paresthesia (5%), hepatomegaly (4%), splenomegaly (1%), lymphadenopathy (1%) and fever (0.7%). Indications for treatment are based on end-organ damage (hypercalcemia, renal impairment, anemia, bone lesions) and markers of active disease (serum free light chain ratio ≥ 100, BM plasma cells ≥ 60%, or > 1 lesion found on magnetic resonance imaging) [7, 8] . Extramedullary MM represents 7-18% of newly diagnosed MM [9] .
Skin manifestations in MM can be classified into three categories: 1) Primary extramedullary plasmacytoma; 2) Cutaneous plasma cell neoplasm in the setting of previously diagnosed MM; 3) Cutaneous plasma cell neoplasm from direct extension of osteolytic lesions in MM [10] . Primary extramedullary plasmacytoma is an extremely rare condition with an incidence of 2-4% of extramedullary cases. To establish this diagnosis, it requires absence of MM and plasmacytomas in other organs [11] . Cutaneous plasma cell neoplasm in the setting of previously diagnosed MM can involve skin as a result of a direct extension [11] . It is a very rare condition with incidence of 1.9% [12] . Skin plasmacytomas manifest as reddish, violaceous, non-tender dermal or subcutaneous nodules, and sometimes may also appear as diffuse erythematous rash [13] . Most common sites for cutaneous manifestations are chest (44%), lower extremities (24%), back and buttock (22%), face and neck (20%), and upper extremities (18%) [2] . Forty percent of patients present in stage III, 32.5% with stage II and 27.5% with stage I [2] . Malysz et al (2016) identified 13 patients with cutaneous lesions of MM that consisted of pink, red, and violaceous papules, nodules, and/or plaques that varied in size [12] . The histopathology revealed atypical plasma cells with occasional plasmablastic features. Of clinical significance, most patients died of progressive disease within a few months after the development of cutaneous lesions despite aggressive management [12] . Behera et al (2016) described four cases who initially presented with common dermatoses such as leukocytoclastic vasculitis, pyoderma gangrenosum, and vesiculobullous disorders that were subsequently diagnosed to have MM [14] . It is reported that patients undergoing allogeneic transplantation with dose-reduced intensity conditioning have 37% of risk of extramedullary relapse [15] . However, patients with poor risk factors associated with higher probability of extramedullary relapse and/or clinically aggressive disease are offered allogeneic transplantation [3] . Extramedullary plasmacytoma can be triggered by a local extension of the tumor which is the most common way, a surgical procedure such as laparotomy, catheter insertion or hematogenous spread [3, 16] . Extramedullary disease is usually associated with poor prognosis and shorter survival [17] . Usmani et al (2012) reported shorter overall survival of primary extramedullary myeloma (EM) patients when compared to MM patients (31% vs. 59% after 5 years) [18] . To the best of our knowledge, no prospective study of specific EM treatment has been published so far; thus, it is difficult to recommend a specific treatment strategy. However, Lonial et al reported EM should be treated as high-risk MM which includes high-level lactate dehydrogenase (LDH), high-risk cytogenetics or high-risk gene expression profiles [19] . For EM patients eligible for high-dose therapy, a triplet induction therapy followed by single or tandem peripheral blood stem cell transplant (PBSCT), a triplet consolidation therapy, and a maintenance treatment consisting of at least lenalidomide are suggested [19] . Radiotherapy should always be considered to improve local disease control and analgesia [20] . Thalidomide has no proven efficacy on extramedullary plasmacytoma [21] . On the other hand, there are several case reports on the efficacy of bortezomib on extramedullary plasmacytoma [22, 23] . Our patient had received pomalidomide which is an analogue of thalidomide, an immunomodulatory agent, with several mechanisms of action. Pomalidomide is indicated for myeloma patients who have refractory or relapsed MM and who have received ≥ 2 prior treatment regimens (including ≥ 2 cycles of both lenalidomide and bortezomib). Like our patient, it is used in conjunction with dexamethasone [23] . To our knowledge there is no association between pomalidomide and successful treatment of extramedullary plasmacytoma. On the second relapse, our patient received daratumumab (CD38 antibody) and his cutaneous lesion completely resolved. According to our search, there is no study or case report on efficacy of daratumumab on cutaneous MM.
Conclusions
Extramedullary plasmacytoma involving the skin is rare and carries a poor prognosis. Hematogenous spread is the most common cause and likely mechanism of disease presentation and progression in our patient. Although less responsive to conventional treatment modalities and high mortality rate, the use of monoclonal antibodies (daratumumab, CD38 antibody) played pivotal role in better outcome of our patient. Focused research on use of monoclonal antibodies and their efficacy in such rare and fatal disease is needed on a larger scale.
